Abstract-Writing
Writing research reports is part of engineering education in most universities around the world. When doing research, students need to be familiar with other researchers' works and be able to reflect their knowledge of related work in the literature review portion of their reports. The literature review helps situate one's project or research in the broader framework of knowledge in a particular field. A review of existing studies enhances the credibility of one's academic scholarship and provides "authoritative support for statements or claims that might otherwise be interpreted by a reader as a mere uncorroborated opinion" [1] . Despite the fact that the literature review is important in their research, students, irrespective of whether they are native or nonnative speakers of English, have great difficulty composing this part of the report. They cope with the task by using various strategies. In this paper, we examine the different strategies that nonnative students use in writing their literature reviews and suggest ways to use these strategies to strengthen student writing.
Although students face a great challenge in composing their literature review chapters, very little guidance for this endeavor is provided to them. For instance, most universities in the United States rarely go beyond suggesting the use of published handbooks to students. However, in other countries, such as the U.K. and parts of Asia, universities offer specific guidelines for documentation. These guidelines are usually limited to end-of-text references; those that provide in-text references concentrate only on formatting conventions [1] , [2] . Universities also caution students about academic integrity in using or quoting other people's work. For instance, according to one university guideline, "Referencing is an essential part of academic scholarship. Intellectual honesty demands that authors identify their sources … failure to identify sources [is tantamount to] plagiarism" [3] . However, these guidelines do not present ways of synthesizing information from different readings without plagiarizing from the original source.
When students are constantly reminded to avoid plagiarism, they have difficulty composing their literature reviews without copying from different sources. Supervisors are often quick to criticize student work as being plagiarized, lacking a sense of ownership. When students fail to acknowledge borrowed ideas, it is considered a serious breach of ethics. Their plagiarism, however, may not be intentional, but rather it may be attributed to the students' failure to understand the seriousness of plagiarism. In addition, students may not see the need for their own insight and reflection, or they simply may be unable to cope with translating and transcribing into a language that is not their own. Yu [4] and Flowerdew [5] found that nonnative writers, whether faculty or graduate students, were specifically constrained in their academic writing, both at the macro and micro levels. At the macro level, they exhibit a lack of genre knowledge of the discipline and are unable to make forceful claims for their research. At the micro level, they seem to have a restricted range of expression and style. Angelil-Carter suggests that if students do not have lexical flexibility in a language, it is highly likely that they will use chunks of memorized language or "formulaic language" [6, p. 45] . She also emphasizes that people tend to underrate the role of memory. As she points out, when second language or foreign language learners produce chunks of language, it may be "an unconscious or conscious learning strategy and not plagiarism" (p. 45).
Although criticism about plagiarized work is often aimed at ESL or EFL students, research on academic writing shows that there seems to be an inability on the part of students, both L1 (those whose first language is English) and L2 (those who learn English as a second language) to effectively synthesize information, paraphrase, and generalize [7] . Students tend to regurgitate information exactly the way it is [8] , making literature reviews merely pages of citations without any sense of their own voice. Perhaps the problems students face when writing literature reviews reflect the students' status as novice academic writers, and not just ESL/EFL writers.
Research has shown that novice writers have difficulty dealing with the literature review section and that the kind of help provided is insufficient in helping them cope with composing their reviews. In order to find out how engineering undergraduates in a Singapore university cope with writing reviews, we examined the literature review sections of final year project reports.
The aims of this preliminary study were to discover 1. whether the students are aware of the generic structure of literature reviews, which they have been taught in their first year of study; and 2. what strategies they use in reviewing past literature, relating it to their research topic, and embedding it in the broader context of the field, while attempting not to plagiarize.
On the basis of the analysis of the strategies, some pedagogical suggestions have been proposed to extend these strategies in order to write better literature reviews.
PROFILE OF UNDERGRADUATE ENGINEERING STUDENTS
The engineering students whose work we examined come from different ethnic groups (Chinese, Malay, and Indian) within Singapore and from neighboring countries such as Indonesia, Malaysia, and Vietnam. These students are from varied language backgrounds, and English is either their second or foreign language. Since the medium of instruction at the university where these undergraduates are is English, these students require English language courses to help them with their academic needs. In addition, they have specific training in writing reports, but they have little or no experience in technical writing.
Technical Report Writing Course
In the first year, all engineering students take a course in writing technical reports. The students must pass this course in order to progress to the second year course, which focuses on discipline-specific professional communication skills. The first year course employs the genre approach as proposed by Swales [9] , and the text prescribed for the course is a genre-based text: Writing up Research [10] . The course helps students progress from identifying the structure of a report to the writing of each major section of a report. The course spans a semester, comprising 13 2-hour tutorials, with 2 hours focusing on the practice of literature review. The lesson covers
• awareness of different types of citations and their conventions;
• writing of these citations using correct sentence structures and reporting verbs; and
• organization of citations, e.g., using the chronological, and general to specific patterns.
All these aspects are then integrated into a holistic task, which involves the writing of a complete literature review section. However, the classroom task is a simulated one in that the topic of review and the texts to be reviewed are provided to the students. In fact, they are not required to search for and select related materials on their own as in a real research situation such as in their final year projects. From the assessment criteria, it is evident that students are expected to be critical of previous studies related to their research and to cite information correctly.
Final Year Project Reports
The special forum which is organized for these students is to help them write the various sections of their report and help them make a formal presentation based on their research. With specific reference to the literature review section, the forum deals with the relevance of literature review to the project as well as problems in citing in-text and end-of-text references. In addition, it addresses the issues of function, content, and organization of literature reviews.
Given the student profile and the background training they receive, it was expected that they would be able to transfer skills learned from the technical writing course and the forum to writing their final year project reports. In order to examine whether they have managed to apply their training to practice and to write academically acceptable reviews, the following methodology was used for data selection and analysis.
DATA SELECTION
Over the years, supervisors of final year projects in engineering schools have indicated that their students are producing unacceptable reports and are particularly weak in writing their literature reviews. Our study was spurred by the need to examine the problems students face in order to help them write effective literature reviews. The sample was drawn from 10 final year project reports written by final year engineering students at a university in Singapore, in partial fulfillment for their B.Eng. degree. The reports were selected randomly by year of submission (1995, 1996, and 1997) to ensure that the sample was representative of writing over a period of three years. However, these reports, when examined, revealed that generalizations could be made across the years and that no major differences existed in the writing. Although the sample size is small, the intention of the study is to provide a detailed qualitative analysis of authentic texts written by engineering students in a specific subdiscipline. The aim was to develop better teaching strategies and materials to meet the specific needs of our students. It was hoped that this preliminary analysis would also provide a platform for further research in this area.
METHOD OF ANALYSIS
In this study, the data was analyzed from two main perspectives. The first was to determine the overall structure of the texts in order to see whether students recalled from prior training (the report writing course) how literature review chapters are organized. The second was to examine strategies used by students to cope with the complex task of citing information from other sources. The procedure of analysis is presented as follows.
First, the structure of literature reviews was determined using the genre approach [9] . Genre structure refers to the characteristic or conventional patterns of whole texts or discourses with specific communicative goals. This is not to say that texts as a whole carry a function but rather that they comprise several communicatively important stages in the performance or unfolding of the social activity. On the basis of the underlying communicative purpose, an attempt was made not only to identify the various stages or elements of the literature review texts but also the functions they served in relation to the overall function(s) of the texts.
Second, the literature review sections were analyzed to see what kind of strategies students used while writing and whether these strategies could be improved upon to make their reviews academically acceptable. This was by far the most important and challenging aspect of the analysis as the objective of our investigation was mainly to discover how students overcome the temptation of regurgitating information from established sources. We paid particular attention to those parts of the review where
• text was directly quoted from external sources,
• citations were provided along with paraphrases and summaries,
• stylistically mismatched texts were juxtaposed,
• the student's voice was overtly expressed, and
• specific findings were reported without any cross-reference to the source.
Using these two methods, the overall structure of literature reviews and the coping strategies of students were examined.
ANALYSIS OF THE GENRE STRUCTURE OF LITERATURE REVIEWS
From our analysis of the overall generic structure, it was found that students use their genre knowledge to organize their literature reviews within a report. Once the framework is in place, it gives the "right" appearance even when the section needs to be extended to include other elements.
In the case of final year project reports, the purpose of the literature review section is twofold: the writers need to place their work in the larger context of the field and impress the examiners with their scholarship in their areas of expertise. In terms of generic structure, the reports analyzed seem to have an overall structure of Overview^Review (see Fig. 1 ) and a sectional substructure of Opening^Citations^Closing (see Fig. 2 
Disputing priority claims of others (negative homage).
It is important for the students to be clear about the underlying function of a citation to ensure that there is a match between the reader's intentions and the writer's perceptions. In addition, knowing the different functions will help students select relevant readings for their research. Once the selection is done, students are still left with the challenge of integrating the information from their readings and citing it correctly using academically acceptable conventions. As stated earlier in this paper, research has shown that the task of reporting other peoples' work is a challenge not only for ESL/EFL writers but also for native speakers of English. Inadvertently, novice writers tend to copy chunks of information from source writers without meaning to plagiarize.
Since the students have been made aware of the ethical issues concerning plagiarism, they have tried to avoid overt copying by employing strategies of their own. These coping strategies are discussed in the following section.
INVESTIGATION OF COPING STRATEGIES
From a student's perspective, putting together the literature review section is a complex task. It involves selecting appropriate readings, assimilating readings into existing knowledge, documenting information accurately, and maintaining personal "voice."
It was found that in order to write the literature review in an academically acceptable way, students tend to use coping strategies such as stringing abstracts, plagiphrasing [12] , shadowing, and quoting directly from sources. These strategies will be defined and illustrated through examples taken from different parts of the literature reviews of student reports. In addition, the pedagogical implication(s) will be discussed after each of these strategies has been elaborated upon.
Stringing of Summaries
The Review element is the core of the literature review chapter where the writer is expected to synthesize information from different sources into a meaningful discussion related to the topic of research.
From our analysis of student literature reviews, we found that students tend to produce "alienated and incoherent" [1] reviews that are vaguely related to the research topic. Although Allison describes this phenomena as "a largely unmotivated listing of reviews of different studies" [13, p. 68] , it is in fact a coping strategy that needs to be developed further so that the relation between the summaries is made apparent. Though this may be seen as patchwork, the student has at least managed to extract relevant information from the readings in order to write the summary using his/her own words. However, in order to relate the summaries to one another and to the topic of research, the student needs to take a holistic view of the research and contextualize it within the larger framework of his/her study.
It is important, first of all, to train students to understand relationships between and within texts. This can be done through text-graphing, which makes overt the links between the different source texts. There are several ways of representing texts visually. Shaw [14] suggests piling blocks (representing different readings) one on top of the other to build a wall (representing a subfield). In this way, students will need to interpret the reading, justify the necessity for the reading to be included in the literature review, and make explicit the relationship between these readings. Other ways in which text-graphing can be done include creating tree diagrams, matrix, or flowcharts (see Fig. 3 , for example).
Text-graphing will help students perceive the relationship of different works and the gaps that are apparent in existing research. This, in turn, will help students to combine summaries in a coherent manner and relate the summaries to the research problem/objectives of the study.
Another useful strategy is self-questioning. The following set of questions can guide students to regard reviewed literature in the context of their own work:
• Is this work related to your study? If NOT, discard. • How are all the different referenced works related to each other and to your study?
Once students have chosen the articles that are relevant and useful to their research, the next step is to summarize the various articles in their own words and then to relate these summaries together in a logical manner.
In summarizing whole articles, students should be encouraged to use their genre knowledge of the research report in order to extract salient information from the different sections of a conventional engineering journal paper. However, students should also be trained to summarize independent sections of a report based on the purpose of the citation. For instance, when comparing different methodologies used in previous studies, they only need to summarize the methodology section of the report (see Fig. 3 ).
Plagiphrasing Yet another coping strategy in writing the Review element is plagiphrasing [12] , which involves "patchwork of ideas" (p. 43) as writers combine words/phrases/sentences from published works with their own. Nonnative students tend to copy sentences from original sources, not realizing that these can be easily recognized due to the obvious change in writing style [5] .
One such example from our data is in Fig. 4 .
The example in Fig. 4 shows how the student writer has plagiphrased. While the introductory paragraph is written in his own words, the listing of the problems and the discussion of the solutions appear to be taken from some other source. Since there is no reference provided, this observation is based on the shift in language proficiency from the writer's own rudimentary sentences to the "unattributed borrowings" [7, p. 189 ] of others' works. Such patchwork is usually evident in the writing of ESL students who are constrained in their writing due to their lexical inflexibility.
Two other reasons for plagiphrasing could be the students' inability to distinguish their ideas from knowledge acquired from past readings [15] , and their practice of reproducing memorized chunks of language from past readings [16] . When students read widely on their topics of research and assimilate the information from all these sources in the process of knowledge-building, they subconsciously think that a piece of information is novel. This phenomenon has been referred to as "Cryptomnesia" which means the "presence of phenomena in normal consciousness which objectively are memories, but subjectively are not recognized as such … wrongly experienced by a person as novel" [15] .
Whatever the reason may be, plagiphrasing seems to be a strategy that students use to integrate parts of published works, which are considered acceptable by the academic discourse community, into their own writing. This may be because most student writers at undergraduate level are not confident about their own writing when it comes to scholarly discussions. As Ivanic [17] aptly puts it, "learner writers (like all writers) are not so much learning to be creative as learning to use discourses which already exist creatively" (p. 86). Therefore, plagiphrasing can be viewed as a "stepping stone," ultimately leading to more individualistic writing once the student is totally immersed in the academic discourse community.
In order to learn to write in their own "voice," students should be encouraged to take notes while reading research papers. Note-taking, as defined by Wilson [16] , means any "pen-to-paper activity" that takes place in response to a text such as "highlighting, point form notes, margin notes or diagrams" (p. 44). Note-making is beneficial especially if the notes are based on students' own interpretation rather than just a regurgitation of information [16] . In order to encourage successful note taking, students should avoid reproducing words from the original source and concentrate on reconstructive, interactive, and analytic note-taking behaviors [16, p. 49] . Reconstructive means include writing comments and questions on the margin as well as discussing readings with others. Underlying the interactive behavior are cognitive strategies such as making links with previous knowledge gained from lectures and other texts, making inferences, reorganizing information, and relating the readings to own task. At the analytic level, students should question the ideas in texts, make comparisons between texts and concepts, develop their own opinions, and synthesize ideas from texts with their own opinions.
By practicing effective note-taking strategies, students will eventually be able to strike a good balance between deferring to voices in authority and presenting ideas using their own voice.
Shadowing A well-written Review typically consists of a citation followed by comments or critique of the cited work. From an engineering staff's perspective, the most important aspect in reviewing past literature is the critique of the works reviewed. In many of the examined reports, the students used direct quotes or paraphrased information from other sources instead of providing their own claims or comments. We refer to this strategy as shadowing.
Shadowing is a term to show how a student writer hides behind a "chorus of voices" [16, p. 48] of source writers. This could be because the students have more faith in the views of well-known scholars in the field rather than in their own.
In the following example, the student has not expressed his/her Tables 1, 2 and A3 respectively. Table A3 is in the Appendix. "There are some ambiguities pertaining to the data in Table A3 such as the extent to which the coal, oil and natural gas are used for purposes other than combustion …" (Siddiqi, 1995) .
In this example, there is an absence of the writer's voice as he has strung together quotes related by topic and presented data from other sources, without making an attempt to express his/her own views or to provide his/her own data regarding the problem of emissions of CO 2 .
In fact, in the reports examined, there were very few instances of writer's comments, especially after paraphrases of published works. The evaluative comments that were present were often not the student's own evaluations but those extracted from other sources and represented as the student's own comments (for example, see [7] ): [19] say about research papers holds true for literature reviews as well; that is, it is not "simply a regurgitation of facts from other authors." In fact, students need to be trained to agree or disagree with ideas put forth by other researchers. Once they learn to be critical reviewers, they will be able to transfer this skill to writing.
One way to encourage critical thinking is to allow students to personalize their views in their writing by using the personal pronoun I freely [18] . The rationale behind this personalized approach is that student writers will be able to define their relationship with the readings and express their stance more directly in this way. The use of a personal writing style may be sustained right through their earlier drafts and then reformulated to an objective style that approximates academic writing. When reformulating, students need to be cautioned on how to criticize others' research, avoiding personal attacks. This can be done by pointing out that a particular author's claims cannot be rejected outright but the research method used to arrive at the claim can be questioned.
In order to progress from shadowing to voicing their own opinions, students need to practice clarifying authorship and critiquing works of other researchers. By doing this, students will be able to strike a balance between asserting their individual voice and being cautious in their criticisms of established scholars in their field.
Quoting Although direct quotations are commonly used in Social Sciences and Humanities, research in technical writing has indicated that there is a tendency for using paraphrased information rather than direct quotes when citing [7] . This may be because in the Sciences or Engineering fields, intellectual property is inherent in the findings of an investigation rather than in the wordings used by the researcher to share his findings. Although the practice of quoting directly may not exist in published works, this is not the case in our sample.
In the student reports that we examined, there were many instances of direct quotes such as beginning a paragraph with a direct quote or writing a whole paragraph in the form of a direct quote. One student used the following quote to begin a paragraph:
" The student does not introduce the quote by means of a lead-in phrase or reporting verb such as "As suggested by …," and there is no follow-up discussion.
The use of direct quotes might be a strategy used by the student to avoid plagiarism. In the process of doing so, students may also make indiscriminate selection of information, quoting unimportant bits from source texts. One such example is a reproduction of a It would be easy enough to instruct students not to use direct quotes, but indiscriminate reproduction of information is still a concern that needs to be addressed.
Therefore, what would be more useful to students are the skills of generalizing, paraphrasing, and summarizing that are the preferred methods of reviewing the work of others in the engineering discipline. Dubois [7] provides a good distinction between the three:
Generalization: "Statement of similarity from the work of two or more source articles."
Paraphrase: "Restatement of an idea in different words but the same length."
Summary: "An abbreviated statement of a result or fact from a single source article" [7, p. 183] .
Although making students aware of the distinctions between the three is a good starting point, it may be more useful to provide classroom practice of these skills. This is because many students have their own interpretations of how to avoid plagiarism. For instance, they believe that substituting synonyms in a word-for-word exchange makes it their own. To give them practice in writing paraphrases, an adaptation of Whitaker's [12] task can be used in the classroom.
• Provide an engineering related article.
• Give research objective(s).
• Get students to choose relevant information that they would like to include in their own reviews.
• Ask them to paraphrase the information without translating word-for-word with synonyms.
This type of task will ensure that students understand the importance of selecting relevant information to be paraphrased rather than reproducing ideas simply by using synonyms.
CONCLUSION
Our study shows that students recall the generic structure of a Literature Review chapter from past training but tend to omit certain functional elements. In addition, they overcome the problem of regurgitating information verbatim from source texts by using various "compensatory strateg[ies]" [19, p. 238] . The ESL/EFL students in this study had to cope not only with understanding the readings but also with expressing themselves coherently using the correct conventions in writing their literature reviews. The pressure to adhere to these conventions of academic writing in a language that was not their first language forced these students to come up with their own coping strategies in order to produce texts that approximate the acceptable standard. However, these strategies need to be extended further to master the art of writing academically sound literature reviews in the engineering research reports. This study may have implications even for native speakers of English considering that they face similar challenges in composing literature reviews. 
